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Abstract of JP6265940 

PURPOSErTo suppress the variations in gate 
capacitance coupling and to shorten a channel 
length by suppressing the leak current of TFTs 
to be used as pixel switching element, thereby 
stabilizing the threshold voltage. 
CONSTITUTION :The switching element has a 
multigate structure formed by serially 
connecting plural pieces of the thin-film 
transistors (TFTs) and electrically connecting 



respective gate electrodes 9 to each other. 
The TFTs have the LDD structure provided 
with low-concn. impurity regions 6 of the same 
conduction type as the conduction type of 
source regions or drain regions between at 
least source regions 3 or drain regions 5 and 
channel regions 2. At least one piece of plural 
pieces of the low-concn. impurity regions are 
formed to the length or concn. different from 
the length or concn. of the others in some 
cases, by which sufficient on-currents are 




assured while leak currents are suppressed. 
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1 

[»#JR2] Sillh7>yX^ll V-X<g«Rtf 
H^tfSEB. 

t.?**)vm&<Dmz<DKi&m&^to<famm&m\s. m 20 

*;p*s=rr zm&wm. t^zmxm 1 eit<Dtta&* 
hb. 

SB#JSlfE«©&ifl*^B. 30 

m£¥f®tt-?z>m*m7ftm<Dm£kgi*mm. 40 

ty > y ^^"C o T , 
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jimmt<Dm\z. m^mm^tm-mmm-v^o&m 

©X'f7f>^f. 

g^-*- *)vm$,<Dmm-Q : &i5.\z h w > t LTSits 

[fE"B©i¥«HftIttBJJ] 
[0 0 0 1] 

[g£l±©*ijffl#l?] *^^«Ti7^^^-7hUi7XM 

M&Mi$.t<tiz>mm b 7>i;x*v>mm\zmTz>. 

[0 0 0 2] 

[fi£3fc©Sffi] ilh7>yX^ (EiTTFTifl" 

■i ^—is^y-vmiz&m-z^&jk. T&^vmK&mst 
{cfT^^nTus„ ^iznm^ntLx^mmfyu n> 

(£TFpo 1 y-S i i^T*) tt. ^SB-^-tr >-tf-gp 

•5. 

[0 0 0 3] 7?5^:7*V HJ^XS^SSUfcSfiWH 

tmmitZtLT'&tz. MX. If. #iW3- 3 8 7 5 5t 
^{CBS^$nT^-5«fC. LDD (Light lyD 
oped Drain) ilCTFT (KTLDD T 
FT»t5) tim&ZtlT^Z. £CDLDD TFT 

^«k0=b^^{£«^^m«$#LT^^. COLD 
7f f-f 7V h 'J ^XMSSSii^O 

[0004] ^Bj©#^$^e>^c-r^)^{r, 012 

«l ©3l®(cte. M©Mi:/^r>^sntp o l 
y-S iK*«Snx^5. CC9po 1 y-S ill: 

\3.?-**)umm 2 t j t<Dmm\zv—7.mm3 . kk> 

mzit, ±JfiLfcfi»«Ttt4fe«**'S&»l*LDD«l|t 

Sr5>LT^-h«S9*V1^->y^$tlT*30TF 
TSrtS/S-TS. TFTOll^lITOtKlO^ 
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3 

*3i:tft»«*nTM. $.€>K:je2JlMlft«Ki 2 

[0 0 0 5] TFT©'J-^m^£M / >£it-5 ; fe'5— O 
(^5889 5 8 - 1 7 1 8 6 O^^^BSS 8-1800 

6 3^KS!^£n-c^s. Xftmommz^iz-rz 10 

n>:X£ttfcpo 1 y-S if&tfMf&£tiX^2>. £© 
poly-S ilKtC«SVWC»«ILfc— »©^**;HH 

&tt£4rTf>«. tt*COtt«HH«4J4— #©TFTlC 

«-r*y-x««a^tt*oTFT»cjR-r* >® 

H>«S«4iLT*^n»fc»5. — ^©^^ 
««2©*«fctty-X«*3#»l*SftT*D, 20 

©3^ 2 ©.««£ t* >ffi*£ 5 ««»riE*h ■ 

= > ^ S ttfc - » © y- h «« 9 #jfe * * * ;MK* 2 

fctt^UTRwenT^*. » i mm&m& 1 ota-u 
tgmii iiJf/ti'->yis*snT«o. y-x® 

KSnxti*. iO^fy-KTFTB, ^«Ialg§M 
K»4tt«COT.FTSia5>iasl«Ufc«|J«i:a:-3TH*. U 30 
-i7«M«ttlS:OTFT0 5^, t7tM©ifcdn 
TFTi:ft#t5i&, U-^««E*MHW-r**38*T*^» 
■tt07m^MJ * Xffl*ffl*5*««©IBJ|SX-r s/ 

[0 0 0 6] gl 4ll v;^y-h*ig«DTFT*S 
ffl LfcT?^ X"V h U ^Xl!*ia*w»«0 1 H*4J- 

fttTFT iav»bTFTnOttJljatt*6ftO, 

©y- h«a icy- M»ic««*nT^>*. 

TFT 1 ©V-X««JB»»4«^«K:SS«anTV>*— 40 
tS. T F T n O H l/-f >i«««ttI*tI*^LT«[ . 

[0 0 0 7] 

[$89!**** LiSf*-* SUH S£5lS©LDD TFT 
«jgT*«, L D DI«0?N«I H-Xitt 1X10"- 
1 X 1 O'Vcm' g*T&-5&. poly-Si Bfc'Pfc: 

flfpo 1 y-S IJR©Jt«$ttt*J**<tf5"3<^T 

il©&, LDDaMOtWiUK, LDD 50 
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U — ^«»©JfifV>TFTTtt, ^tr^fflmSSrSSfi 

^ti5 0~8 0"C) CLfcW:, ■J-i7«85**iastr^ 
1/T»»«»tti:**t4*, ffltS***B©lii®-ht? 

.TFT<0fittI«tLTlV»4po 1 y-S ilCDi^A 

tt<fc*««JI&«*. TFT©W<iI«JEE (V.th) «tff& 

tftoTt>5. C©***y yU >^fc«fc*»^Rg 
[0 0 0 8] — S!3tE©v;U^y-h«ig<DTFTT 
>^Lfcnft*;HFTTIifY*Mi&5 (imKT 

©v;i^y- h«it7?«T f T©««Ht*tB«T* o . 

7^r^vhU? X^MS*^SB©iS««Bfb©l$# 
icfc^T^fc. ^ntcjpAT. flE*©*?/!^**— MM 

C*5^Tt>LDD«lig<i:R«tri«ffl»^RB***fBbT 

[0 0 0 9] iOAT. TFTSL'DDfflitLTfe, « 
f f fif®*-^ SI h 7 >vX^O U - J Hi 

&mzv—? woitfjzz <tzzi$m. <«*«5 5*0 

.zn?«Wr£K*fcBf. HSR©^XRBtt«!a©^SEKi6C 

£wmnm£<Dffl\z&mftt)mM2tiT&o, z\<d%>jh 
^mm<i:D^mMz±^<uz>xL^. jem&u&%i 

[0010] S6fc»j©«jft^sjifcfe3fe©a*©iua 

■©*SMbRtf*««fcK::3ftTiB*K#«*K:Ji*-r 
Si, mi6bfc«lciii*^|«K:J:-*^«0ftT*««ifi=i 

K&mi&wmm 2 nx^z . 5tfi«^t«, **3F# 

St*^ 4cNSttjff "b b < «flMRttrtLh©*K:*>tt**l 
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5 

«BIB Pttfgfi 1 Xy => y X^U-f 1 9 9 

lj p. 1 0 5-1 08; p. 2 0 l^tr^-r^tC. HI 
»fflM5/f>^fiLTffil>?,n.5TFTl:g 

s*^une. <D'&&jjm it±m l tern \z ®m<D$ii&&w 
o £ & z> mmm&T & & \z*> tr & < mm z ntc *> © •? $> 

[0011] 

SI *^«'J-i7«Sit*Wj:<, EaffiSJE&tt 
l$£ii/&T£&KJKT©^©£i»i;;t < , IP^, *$£BAlz 20 

y^>i/m?£&ffiz-*i-jj<D&fot. Mfanm* 
mvmm-jjCDmmzttfiimmzniti&jsnmfcii, m 
jj<z>&mzumf£nfz.m&mt$:ffiz.T^2>. *«ni<o 

^.mmvft^^if-bmi&^m-r -a. ass;, 
[0012] 5f$L<n #iih7>vx^n y- 

x««fttfKl/-f >M«©Pi:££^*;Pfg*£©P«l5K:3; 

iiLTfcfiK ^€.fC»*b<«. #SflKh7>v ? X 40 
[0 0 13] #»C*»OX«K»tSfe^tr**, tttt 

«©*«> 5 fcutt 6nfctt»«©fi»flE^tt 

©■5*>*fc<£t>l«tt. fi!l©ttaftT»84fefBtt£A&: 
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[0 0 1 4] #?|BJ©Sfl2©BI$ti:. H@©Hgtt;:2tL 
TOfSSBUft. BP-&*»WJc*>^5^-f yf->tf% 

^\t&*&\zwim<r>nm h ? & d »y- 

-*««»fH*iB£*rT*. :oi^. LDDSOfK 

*«ITJ:t)«lSOLDDfi«i&*LTH5. 
CfflH^ns.^OS^, ffif3LDD^©»Khy >>> 

[0015] 

iffflTFT©y-ni$v^y- nfHBtu .& 

®<JJp«WC^(S8i[«JEE (V t h) R«y-hSfi* y y 

u >ir<D\i.*>-D%&'}>ts.< u ^-v^;ps©@ai{b^0 

v;i^y-H«jt£:LDD#tjg£ 

sa^-^fe-e-fcHmx-f y ^ > ifm^m tft ^t, 
ffli a s s is t mmmmx >«ss # .5 * $ 

[0 0 16] *^BJ©^-fiiJ®tcj;tX{i. U— ^*«E*P 

*3S<@©*l^h7>v f X^©5^^^< t^2 
IBTlfflOTFTjfttWflEU-^jftMtS^tTt). ^0© 
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* K it b iHtfJ IC £ & -5 . 

[0 0 17] 

B«t«t*TFT«ia*a*bT*t)U'fc«»WffiHT 10 

= >^3ttfc*ttft¥*#Ji«*.f;fp6 ly-SiW 
MSnTUS. H©atfc:ttV-;*»W3£, V-X/ 

©3 ft<D?-**)im*$L2 hlfimAiE 

ntV>5. y — X««3, V— X/Kl/rf >M«URtf 

mitt 2 liis^tiy- h^biK 7ty- h^kK8 1 

53tS«l ttPSGe«>5ttSftlMMig|*. 

11 0 ic«t osssntt^. w, 1 jimiewK 1 o \zm 

Sfc-SKigg^lSl 1 *iy-X®^3fc«»ig^StlT^ 
HUO^* Ht-Jl-^LTI TO*©**!* 
ltt^6«i:.«l9K«g 13^H U-i 5 K^«8= 30 

£©Pi&«ffi 1 3HPSG§A^S:^ 

[0018] 3\mzmi*&mvx. *%w<Dmm&ts. 
mmmz-z>^Twmr*. —mz, TFT©gfig«t 

teSpo 1 y-S iK«»i^ft->'J3>tcltL^|5|5SBS 

^tuoT'j-^ mffitfmttzmfaiz&z. z.<d 

po 1 y-S i ©&(6IMfca*iW>U *t»tt*<DX:?0u 40 
*-^g#/h£<&&©TLDDffiK#M4>-r&.> LD 

Djgttte*5^t©fStfK*t*<£;fr$n£©-e, Tk^ft 

© ft Si \Z <t T r> x / T © m * © T F T © L D D Jg 

-z?'j-^m»s©±£^&#TFT#ajgiLTufco en 

(CfcfL. ^^©TJ^y-h^itLDD T F TT 

«, ($mm&Mzw.Fmm2ntc&&<DTFT<D5%m 

t> ■* 7 «Sit©/h £ t» T F T T 'J - i7 m St©* 56 
$n-5o C©&, *^b©SS©lsa(CJ:5U-^SS!t 

©«ec€-«atMbfe. 50 
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[0 0 19] &K:H««E©j&tft:*1IB*KfI"r*. .* 
^©gSte 'J - ^fllffitfcffr 0 < T FTOHtltffi 
V t hKt>f5g£&&f. *3g{k*«jlStC51fT-r-5<hT 
FTOVthA'fiTU y-h^yWtffigTfcSffttfSIt 
n**Ka:*. ^©&. SE*OTFTTttBf||Vt hW 

KfcfL, #58BJ3©v;i^y-h#t&LDD TFTT 
HU V t h©ffi«tt?iJ^$nfc«»©TFT©p^a 
t>V t h©£5^TFTT&j££ft$. £©*£*, Vth 
©fcfe>C>£t>jqiiW£*lV t hW^^RgfeSt^Lfc. 
[0 0 2 0] ^tr^*©*-y-h«iigLDD TFT 

StifiLDD TFT-C«TFT»OKTOy-h§itf 
*-©TFT©y— h^ati^^^iOfc/jN 
$Vi©-C, fiE*©^— y-MLDD TFTditfef 
•5 t»i^^RI©aS*6M-rs*75<T^^:. 

[0021] 2*>\z. j-\*-)v&v>m.m\:\z-D^xwffl 
-r*. LDD®«*^tt^^t<£*©v;^y- h^jgT 

n£^j5^©*¥*ft&fto<*^u©T% ffitt®«EtL 
Tp o 1 y-s iK£ffiv>fc»£^:?g3 1 **.;i/ft;£5 « 

mfC-TS 3 ix m£TFIC&-3 T b * 

&*5 U fcTTi'f^^hiJJ 
X^^S^*S«©iiSttiHB{tR^iSI8 P^ffct £ o Ttt 

DD TFTtll LDD^SriSW-S*(rj;0 h'K 

>^^T©s^*+^igfn-r^**<-c#.5©-c, tt 

[0022] KK±\zwimvrc^m(Dm^^r}mmiz 
7jkT%>* m 9 iz*&mizfrfrz> l d d 

itt£©&0 1 0 tts!*©-7;^y— hmmr f T©y- 

o ft^Zf)Vif- h T F T-9->7 p ;i/©^tf-5 i V *^fi« 3 
/jm+3/imT$f), ^-^^;Hli« 3 MmT&£>„ X. 
V— X/ H U"f >H1E4 5 VJc^j£LV-7.>y— h 
0~+ 1 5 VtC^tS-frit. LDDO&H 

^©T^^y- MFTtH u -i? wmt*.% < ±# 

L> lOTFTftttafyi/yya >M©ft«8S'*-r© 
l:^L. *^BJ©v;^y-h«jgLDD TFTTS 

[0023] -Atz. miizmL-tz-Tji^y-hmmLD 

D TFT©^^J<£l»BJ-r^„ -jfil:, 79f^yv 

Se«:3gSKK»$-&TV»*. C©&. y-XffliJt KW 
>«43SStcAtx#S©TLDDM««y-X^i: KU- 
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5^FTO«tt3fiK±TS&oTt>Sl/^i4K 

Ans-scoT. LDD©$&Rtf&sia&tev-x®*£ 

RtfFH >*«lcHb-»#ttT***3i«»Sb^. IP 
5, V— X®£Rtf F W-f >^«S^tC^fi6-C3£^"I 

•5. L^L&^Su LDDfig*£©BEBte01 tC^Lfe* 10 

X/ F K >H*£ 4 (DMi® 2 fiSm ©*Kl L D D$U£ 6 £ 
3©*«0!ITEI 1 CSlt*««i*iCl»tti»t 
[0 0 2 4] *^^tC*^-5v;^y-h«3tLDD 20 

TFTii Hsfcx^r v^-ytrn^mzi&fcz. m— sis 

_L lc (sf^F 13 $ *x -5 ^ ia 0gS«aj A. tf* ¥SEfb IeISS^ 
is? z m& \z~z> n t uttfo? -5 £ f=t U T * -5 . 

— J&(C. «ja@SSlCffl*ii*tl*'TFTO«-&»Ctt. X 

T<^£. fSe-aT, 04K^-<IfcFI^>fIl£5<E>S8g& 
V— X/FW>«*4 ©FU^ L 
DD®«6£lStt, V—***3 */HU 30 

-f >H£ 4 © y - x {Maggie l d d <wk £f£ <=» & \,>m \z 

[0 0 2 5] ^IC, S:#filLT*%^(r 
S F * jfi L D D - T F T ©Kit IS £ ft 

0 HCLPCVDftTpo 1 y-S 0 2^*5 

7 5nm<OKPTfi£BB-r-5. i&g&Stf. C©tS i* >f 
*><Sr-f >77>7— va >-T-5*tC«fcO p o 1 

y-S i'WKl 0 2£#MHfcU i^T6 0 0t§S 40 
©fiST-^T^-^-rs^tr J; 0 *<&fi->'J 3 

«y5X*v{t:^ffl)^gS (PCVDS) SH>T15 
0-2 5 orggCDfiSTfiKKLTfc^^. ^l:lgB 
tC*3(/iT, p o 1 y - S i 1 0 2 >(' 
Iyf>y-r4. ^»Tpo ly-S i»lil02*S 
ftL--ecoa®lcy-h^t:IKl 03^6 0nm©KiP-C 
XgCtt5^TTFTB3fitmJEil^ 

[0 0 2 6] 0 6©IgDtC*5tiT, y-H«10 50 
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3©il;LPCVDftf^fcyij3>i (S i, N 

, m) 1 0 4**51 0~2 0nm©BIJPTfl£l£T-5. »£• 

S iO« m*$3l'~2nm<Dmm-C'Ml&-rZ. Z\<D®.\ZL 

Tm*>ft.tcig.£y-hm®mt. sio, /si, n, 

/SiO, ©3JI«jg<h&5&ONO«jg£n¥(i*rO> 

z<Dmtzm7&\z-?2><Dtey-bmE.z+ftm&v. 
LT-»oy-. h«a i o 5 c©y- f«®<o 

^)&;S£fCkmT©3 3I9a<&*. Siom 
F-^0#!^a->U3>»ltgSr^L, PCI a #X 
frt>m&1&WL£-&2>b<DT'$>2>. S2C*Stt PCI 

0, #X©ttfc9KPSGIK£ffl^T«&ifc£fT&5<fe 

Sg3©;£8;«, LPCVDSTSiE #X 
tPH, ^©I^^IRLH-yhpoly- 

§TFT<Dft^HL*3 AimtCfS^L^-r*.^ 
«W«<3 /zm<i:^^>^tcy-F«ffi*/^r:>ybfc. 

^err^&fcte. nft^JUFTOi^, y— FSffi 
1 0 5*^fi£Lit^As + X«P + -f^->*0. 5~ 

1. 5X10" /cm' «F— XS-CiT^jitr. p^^^- 
;HFT«)i^i:li, As 4 x«p + -f*> coyote 
B* -ft>40. 1~2. OX 10" /cm' ©H-Xi 
X'mmzfJ^&Hbii^K ^C(ClSGlC*3liTS i, N 

, mi o 4&y-bnMi o 5<»mmizm-DTffii£<DB 

[0 0 2 7] 0 7 WXgHJCiStiT, ^-Hgl 0 5 
(DMmWftZ 1 /im©S6H*LDD®«l 0 6tLTS 
-tWiZVVT. V 1 0 7 £JE5f£-r&. ^^T, ^FM#I-f 
>4l~3X10' i /ciD' (DF-X»-C?T*i&<*.V-X 
m&K.ZtFU'OmM&Mf&.-tZ. n^^^;UTFT© 
l^lCttAs* X«P + -f:*>£/Ht^ pft^HF 
TW*^fC«B + -f*>**T^2 : tJ. LDDSIE10 6 

*««i*o»*3i«« l i/ijB5gx ^v^-y tfm^m TFT 

TWU LDD«li0. 5 AtmUU^M^L^. ^©^1 
gl lC*3ViTLPCVDfefC<tOPSG*^^S^lg 
Mfelttt 1085*36 0 0nm©Biff-C^bfc«. 1 0 

o o*c i o»ra©t*s?ffl^7r- ^*ff&v»y— xi 

FH>««. LDD««<£rgtt{b^-li--2)„ i^t,>T 
IS J Ki3^T3>*i7 F/f;— ;n 0 9*^lMF B 1«fe# 
Kl 08 ©3fj£©Bf 

[0 0 2 8] 0 8©IgKf'*5liTSH^«Sl 1 0<h& 
-S^JST^S^^A^i^je 0 0nm©MJl-Cltab/t^- 

>y-r-5. z.<D±\z£<z>\zpsGfrt>ts.2>m2mffliim 

mi 1 1 5*tl4 0 0 nmO^JPT^fief ^ICIgLtC 
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fcl^T. PCVDftlCtO^bv'Jn^ (P-S i N 
xl) 1 1 2 1 0 Onm©IKP-e^^-r-S. ufflP- 

s i nxbii 1 2«7K^*^-sit^ ; &i--s^. f$.mmz 

J6T#-5>. i 0poly-SiI10 2 ©*Rg 

*Mrr**j&«-e**. s&KigMicfc^TP-s in 

*HQUfc« I TO^roSBJ^ttK&*«J 1 5 Onm<Z>BIJ¥ 
T-ffi5fi£f£. :<0 I TOJKS:Bf^©^lC/^->^L 10 
THJMMI 1 1 3 
[0 0 2 9] ^*3±5^bfcmg^JfC*5V^Ttt. STFT 

ISJtU LDDM 1 /xmlCiS^LT^fcTJ*. TFTO 

«->UiMK, *U1MF. Ta, Al, Cr, Mo, 20 
•5. SD^-T. *^Bj«TFTi:LT7 p l/-^-S!. lEX;* 

[0 0 3 0] iktciai 1*#ILT, *^BJtd^^>V 
JP^y-h^jtLDD TFT£JSUTtifi£;**l£:7? 

*mm\t. T^7=-w^vhu^xs«2 1 i»ifi]sis2 

2iS7^- y-2 3K£9W9£fci±fc#§ig£*U M 

mg2 4 <h 2 4^IfifSX'fyf>^ 

^2 5£^£&3i&ii**8B2 6<h, C1CDMS**SC2 

6c&^£n&^32&ftiHiE&aB2 7 t*t#j«2*iTtr» 

■5. X-f yr>tfm?2 5te^;i^^-H8igLDD 
TFTA^SS. X, oT«^j2^S)1hJSS 2 7 

^^fig-r-STFTfeCCD^jg^LTt.^^. — 2*1$ 
MS2 2<DrtgBK:kmft«&#^£nT^-5. 

[0 0 3 1] X.lZ*mWlZfrfr2>7?<r'(7ThV27. 
^a^*SM<7?^2^fiS«»J^^BJ-r-5. *^Jg«sjtt1# 40 
tC^gitl^lfttCgST-S T F TO U — i7 m§itif;*:6&lk«3t 
(CH^-T-So ^2H^J©ittBJ(cASWf^ iffi:S«?£ 
01 5£#!lLT3^iEf&l$©lIttK& 

#-r-5TFT(73mM'j-^^^$-Wjgtct5iBj-r^ 0 — «g 

£WIEffitt##£ftffit£«£fT-y-X 
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wsufe. wmnmtTFT<Dy-hm,Mm<Dnti.mz 

hmj£v l<>ff L<Dm\z*$tzn®.m&2iKz>o -is. m. 
fe@tt©«ffiv l ^ftatnsft, y-h«8li:<Dra 

^«*LT^5. X, «jtWtCTFT*iiii?g«SfiiJt« 

t f TommnMmojj&mnmm*. v *>y*- 

tt^<&oT^-5. CO^poly-SiifC^lifi? 

jEmtiL&mojsfimfrizxg <&otls 
ionpa-r-s^jtwicTFT^^^ic-rst. his 

Ma^^Httf'-a-^^^W^ofcO, XTFT©t> 

#£-r-& t ^ 3 ^. KTfciftB^-r-s^ 2 

* m.<& \Zt 2> < T F T <D1&* t & u — ^ «8E 

[0 0 3 2] 01 6«*^£|g2SI;^J£^LTi5D. 
» tr ^SB £ 5 T F T m m V T« fc> L fcgB#»r® 
@St5TFTttnft^JH!TS07i'T 

?m?*mf&-?2>o ^mwLKDMztertf-yifisn 

fcpoly-S i mi)Wl£-£nx^Z>o COffilKtey — 

*Kmm2 LtiWi&znT^z. y— x®«3» y— x 

«2 .twFB^c^** y-xffi«Raf k i"f >mm.tm~ 
mmm<D{&mm*®i<&!)mi£ffl-ZLDDmisSL6 i~6 4*« 

^th4f@Bf^fi£^tlTV^. S9 1 i'*;i'^2©±^(C 

PSG^t&^^^^ISFp^SIKI 0l:J:0ftS$nT 
-fti SMttfMKi 0tc^Rg;^nfc3>^/7 h^- 
M^-Lt, 7 * 3 - e & 3 ■>*«.& 1 1 & y 

— x««3 c«^ss^$tiT(/»s. iwii;< 3>^^ 

-;PSr^L-T I TO^?.fj:SH^«ffil 3^HH>g 
*5fc«*S5ttSnTV>*. d(DIii^«ffil 3»l2g 
F^^l 2©±lCfi£M^tXTt^. 

[0033] *nmm<D<&wimj%£i>Tm&m<DTFT 
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|gl&tfMi2cDLDD®*gc6 1. 6 2©S$^l»i 
m, i3©LDDS«6 3©5*$0. 5 Mm. $g4<£ 
LDDi^i64©fi$^l. 5umtLfc„ 
DS«6 4fflS$S 1. 5 umt L,tc<D\3.mmM&M<D 
U ttSit^iflx. 5 . f 3©LDDit6 3<D 

§££0. 5^mtUfc©tt. S4CLDDI«6 4^ 

flij©LDD^«fcos< vtzmiz£z>*>mffi.<ofgi=,& 

2>. ^30LDDI«6 3OS3S0. 5 m mlC$giHglx 
* BXfta ffl*««J* L T tr» -5 «-& ICS t> A l>« 

a> -s <o «sg 4©ldd & m 6 4 ~c$>%> mwmvi \Z 

[0 0 34] 01 7lin?t*;HLDD TFTOV . 

U jft*««*©TFT<04*tt*-yc»*. 

-*.;kfiLj&< 5 (£mt?ft*;HiWi«3 (im©-> 

>y*y-MDD tftt*o, lddsbi« 

m. LDD1SB1X1 0"ra't$5. i^ttHn® 20 

K>iBiiovT-a&5. mfrzmzfrtzmz, KS2 

#U60»J t*>*4TFT tetE&CD TFT Kifc^T >J — ^ M 

[0 0 3 5] ^l:, 0 1 8&V*UBI2 0 S;#lLt±i!5 
Lfc^2Hig«fiJ©®!jglS*IKBJ-r2.. $fe-T5^*«2 
0 lllCLPCVDStpo 1 y-S iI2 0 24»7 
5nmCDJP*-T?fi£IK-rs. !&g&t> fcEdGQ^ S i + 
<£-f ^-><>^7>^-->a >t5fC«tt)#ISft: 30 

u Mtir»T6 o ox:mm<Dmm-e&7=. — jir°r*mtzx. 

0. pol-y-Sl**ttiftt*. «C*filD^P>*ffi 
H>"J=3>*|£IK-r**^f'»PCVDftS-fflV»Tl 5 
0~2 5 0'Cg^OigTMLTt)fiK CCO^ICL 
T^cSCflKtStlfcpo 1 y-S iMtSTFTfcfcto-B-fc 
/^^>(CX^^>yt*^o m>Tpo 1 y-S iK2 0 
2 SrSMtL. y— h&flS&2 0 3 £i&6 OnnKOBUPT^ 
J*-*-*. C©y-MEfti2 0 3±CLPCVDftTS 

1, N, 18 2 0 4£ifSl 0~2 OnmAJK?- S^tr«fc 
^TlJSi, N, BI2 0 4£BHfcU S i O, 1 40 
~2mn^fiE-T-5. CLO«KLT»rtLfcy— htfi«Bttt 
SiO, /Si, N, /SiO, 0 = JBttjfi£ftSaQ 

No*atp*titiTv»*. z.<Dmts.mmiztz><D\$y- 

otTFTOHiiffV t htWWf**. 

B + <t>Sl~8x l C'cm-iSOH-Xim 

U3>6fi3 5 0nmJgfigLTy-h@8l2 0 5 
y--h«Ka>Jgj«£tt£tt3 99&«. US 1 ©;&tttt. 
/'>K-y#Sa-> l J3>#l^f«LPC IO, #X 50 
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14. 

3ft»6**ts«a*a*ft-c**. S2©mii pci 

JfS3©:£i£«. LPCVDSTS iH, 
PH, ^XOl^Si^lSUH-^hpo 1 y-S 

HFTCft^fiLH^ 2. 5MmfC 

DS«2 0 6©lfiEIgl:^l.. LDDM<6»At« 
fctt, nftWFTWi^, y-h«ffi2 0 5C9^ 
^As*XttPMt>SO. 5~1. 5X10"/ 
cm' ©K-XgTfT-S&tf. pf t*;HFT©i^tt 
As 4 X«P + -r^->(O«*5 0fCB + -f*>fc0. 1~ 

2. oxio'Vci' © h— xs*cMtcfr , &&ftt£ji 

t>. £©&. y-h^ffi2 0 5CD«ffltC»oTS i. N 
, 12 0 4 SIJrJfcOBMKfc* yr<< 

[0036] wzm i 9 <z>xm\z&&. f— hnm 2 0 

5 <DmWmfr*>— Jfc©g$£L DD««t VX&rmz 
l/^Xh2 0 7Sf^t5. nft^HFT^f 
As*.XIJP 4 -f*>£l~3X 1 0 ,t /cm' 05 

&*p?ir*;UTFTe&jA?«*£l::l*B+ 

>*W"feat». h2 o 7 ->tfmw.&my) 

fcBKfcUT. 2c*BfS©g£«J-ffi£*-r*LDD^«£ 
a-T. ttt*Lfc*K, SlLDDli2 0 8S^I2L 
DD®8 2 0 9©fi£«l Mm. I3LDD^2 1 0 
CfiSttO. 5wm. S4LDD®«2 1 
1. 5KmT$5, ^OgLPCVDStil PSGI 
2 1 2 £i®6 0 Onm©|gJl L. 1 0 0 0C10* 

fsg©N, 7—— **fT*t*»v— Yv^ywm, 

13SllPSGi21 2»CiSP-r^. 
[0 0 3 7] Ml:g2 0OIiC»«. Ei^«@2 1 
4 t^C-5T;P5^C;A4:iKj6 0 OnmJgefcL/^ - >yf 
•5. u©±l;S?,l;l2 PSGK2 1 5^4 0 Onm^ 
«Elr»TPCVDttTirfl:^U3>K' (P-S i 
N, IK) 2 1 6 SriKj 1 0 Onm^^-r-5. P - S i N, gg 

TFTWTK^kSr^^WfCff^A-S. 7Klg^JC<k0po 
1 y-S i K©XRSS«*^'>$-&. KHSKiSB-r-ST 
FT©»J-i7«9l£*Ttf-5^T#^. S^tCP-S i 

ttl TO&Bl^l 5 Onm^fig-rs. u(0ITOfI$ 
R>f^©^«{c:/15'X.>^LTiii3R«ffi2 1 7&&tfLf 

[0 0 3 8] @2 1 ittftWizfrfrzyfT-j-?-? h U 

X'&z>. &*6?3\zte±ftvtzm2mmm£m-<Dm&& 
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LDDM6 1, 62, 6 3, 6 4 <Do%'>U< £. % 1 
{S\t. ffc<0LDD^<hS&3i8*£WLT^-&1t-e;fc 
•5. itfl)LDDi«i!W-©fi$l. OjtfmtC 

f4©LDD®«6 4*t, (tfi©LDD®«6 1, 62, 
6 3lClt^T/h£&«!g£#LT^£. 0OA.tf. y— h 
fg9©M»As* XttP 4 -ft>50. 1~0. 4 

L D DS«i 6 4 1/ ->*^ h t?go feiBUtA s + X 

ttP* -f:*>£0. 6~1. 2xlO"a'iSOK- 10 
XftTfl-Siitr. uC5«l:l,Ti40LDDt«6 40 

*a<jgg£>&uTFTa*-e#5<D-e. u— irnm&i&K 

DDMClSttitlMmT^S. ^>««E*J7F.J£-r 
5®pMiLfc8 2 MMfy\£.W\%k\zW> 30LDDS® 
6 3<Ofi££, 0tJ;U£O. 5 timm&\ZM< VX-Ptl 

tf. u-^«ffiSrPP^.fes*ig^^->msiE^8i«-rs» 

[0 0 3 9] f3iTfc&<TFT©LDDS, LDD 

sac. &z^t n>b<Dm^t3intm 2-&um 3 mmrn-v 20 

|g^Lfe«-&(C±SSt)©-e«fe^„ LDDg, LDD 

•5. ^2 2fe^3*Jfi0!IC*5^TttTFTO5 i ^ 

*JUfi£2. 5 wmlcRJtU ^-r*;HB*3 umtcK 
JtU LDDfi£l//ral:iSbWfc*i, TFTOt 

ttt^L^m 2 mS-'m 3 £;KffllC itltf T F TtSif-ISJwe 
t>**<fc**fcTFTS««--r***>*JtBfcfc*. E 
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[0040] jfcic. ;w y7>jr*?0fifttt&fr»59J 
5 > * a» s. & d & y- h «a l fc y ?)i 

y- h««*tLTH<&. &*5. -flgfC«3fflW±<DT 

OWL DD TFT^*3«J^LTm8i£U-^i|S:©^ 
tflitLDD TFT*f.65M V=?>>?m=?<DK&®. 

[0 04 1] $fe"TSl5!]^02 2 *#figLTI¥ffi<D^t 
^fc^y-MDD TFT*^5X-fyf> 

liTFTltTFT2©B5lJftt!(i^ft5. TFT1© 

H W ><»: L-TB?;t<Z)«ffiV d s ^qiaof-So X#5I& 

^^n^y- hfc«m^<oy- hmflEv g s Tiisua^n 
co^Tx-f vT-xfm^zmnzv-znm*: 

ffliJJC^ttenfeLDD®«S0, ©T*«^L. TFT2 

©^■^^ju^Mdijtcts^enfcLDD^^O), @re 

[0 0 4 2] 02 2 iCSLfctfJUrii^r, 4fiWL 
D D®^0~®OD lfflXte 2 Ofc^igW^ffiEtSLfc^:- 

s&Toi 1 tc^-r. 
[mil 
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[0 0 4 3] 3E1 i:^^iffl^y;i/y-KDD 

T F T^£&&X-f !V ^>^^^^®^B§^B- F 1 
^y>W-hLDD TFTlCglT^RS^- 
;W5 0Mm(:^Jtl, ^t^M^2. 5 um\Z 

X<7f>mffiTFT01.6. 7fg(C|$^tfeo 0 

-HI T*\Z±T<DLDDm&®^<®\zOEPtftt2tlT^ 

TFT$$blTl/^o F 2T^LDD«US®fC 
X^tt^ttT^&o fi£r>T, d<£>^-F2teI^2 2ft 
#It4tTFT 2 <DYV-i >fiiJLDD««®fZ^:(iS*t 

LT^5. flL, t-FSKtf*- F 1 0\tit^(Dmz 

mif^nrzi/ytfjuY-hLDD tft^^4^x< 

^d<og-^ms5tt0 2 2*»Bntvgs=-6v 
kibs&u vd s = + i o vKis^ urate Lfcfc<z>T 

frT¥US£:*LT^*. ; £— F 1 -^ : E— F 9 f:o^Tli 



>^* : Pi:UTjEflf^»fPUB*^K3WBa&6tia:lri»- 
^SbLT^^ 0 — ^E— F 1 0—q£— F 1 2\zr>^ 

[0044] &±<D&mz±ofE&t!tircmi \zm%, 

MT<D7L&Q\Z^^%m$:tM7L2>o ^E— F1«4<@C0L 

— *«»H*3«tt*«S7. 8pA£«<BI**IB}i«to*l 
30 F2— F5tt4flQLDD««©-~ 

«-&"T?*^o Z.C0m^\Z\t. -^TFTOp^-Jfi 

fB£L&^. X> : E— F6, 7COliT«fr^TFT 

-V$>2> 0 Z<Dmz%&Q<DTFTi!flmmzWift'?2>%>y 

^-F 1 0^^-r^fC5>>^;uy-FLDD 
TFT^-^LDDSiS F 1 0 F U-T >{ffl 

LDDi*) — S?£*l**£iJ — ^*»#£ij|K: 

S&Kv 9, lltt^y-h 

^tUfti^SSfcLT^S. ; E— h 9 Trte — ^(OT 
FT0HK >ffliJLDDm^@(h^c7)TFTOy-X 
50 fllLDDfittOtftttt^ftT^S. C^Tt), 



( 

19 

WTFTWFU^f >ffl'JL DDm®.@tim%:&)\zmmL U 

TFT©HH>«LDDSi®, @*^^(C5SS$tl 

h y-i >t lt mm? z^i&vom® 

-rs**«?JttK:&*. fit, h«itox-f 

^©LDD^£fStt3**<Sil7ft#tjI<t3ft*. fi&K: 
t-H l 2«4©OTLDD^#£Ti&«£n;fc«££ 

st>n-s. fit, =e— h i 2 zmmtmmttiz 
[0 0 4 5] &>±o^mfrt>m*>frt£miz. yzf)uy- 

h«itS:«^-r-5-*KDLDD TFT©P^>ft<t 
-^#ffi-p U - * «8K £ WSiJT -5 Hffi * 

© T F T JiBiSlit T U - * mSftOiM^: £ fc £ ?& 

zmm. &2>w*v—?nffim*i\zm 
&z>m&x.ffi&m-rz>mmz. 1 o^H^ico^i-st 
mm\z-?g-r. i o- > o*-y--?&z>mi)mmmzm 

(10" s ) ' =10"' <h?ft0, 10 0I»ffl 

h U ^XMi&li^ScSeSrfl^U *J3 3 0 0 7?H5£# 
.StMELfc'til^. X-f •y5 L >^^com^U— ^#HC 

*5£WiZfrfr2>y~7)ls¥- HDD TFTCDJtStt^) 

[0 0 4 6] — t£3fc(OLDD®*££rtfl*.T^?ftl/>V 
h T F T £ X ^ y^ > <fc L Tf U ffl L 

fc*^, mm u - * tc:*rr ^ ftgttwt •=> n& 

-ft if 7ft t>'ft.$k<D^)V?-f- h«i£T F Tfct 1 i<DT F T 

T-B* k u - ^ mm £ w & f? ?ft u& £ n 

[0 0 4 7] Xt^y^W-HiiLDD TF 
ttgft U - £ ii^iK^tCigS LTt/> -5 ^#91 £ \Z ts. o T 
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1^-5. dW^lrTFT»«8itU-^^H^^R5W^» 

itjaa+i^m^iasimesjibTiiiiiimffifflKOT f t 
h k >^sctc^«-rs p N&^£®«-r-&»w±7fti! 

# i ~&mm<Dm-£-c&£.VT*5K>Mmj:m±<DM$i-c 
tt»«*©$6£«fti»P-e*"*\ $z-£\zmmx.ffizmm? 

10 ^.*d^T€7ftd>ofc. X#iy/-^lCliTFT«) 
sH^®^£«!6£-r-5 p o 1 y - S i ©^SXRStCfiH-r 

[0 0 4 8] ^^.trT^^wXVh'Ji'X^S^^ 

20 j ?>tr/ft<^ffl^n-5 ; bcD-cab0, «&cox-f y^y^m 
=t- * im <d mm \z m u t k s t ^ 5 tcsi* o«« t l 

T, SSjfilgOiiiJD, iE«a©Wr^«», Silgffl«« 

D TFT^Sffl-T-5*fCj;0*ffiC0X-<>y^>^^ 
&mz7Z&&&&tcitT& K> ±mVft'&&<DX.£M~ ® 
#«ELfe^. BP*., f3jgxe©JiSO«3ft<^H^$rU 

^7-r^i£:^fc?ft<, ^iaK»iHigs<D^Mt)^^B7ft 

UUi&^fc&K, ?ZT)\,y— httitLDD TFT 

tiTftt^co^ag,^,. #ic^ift^(Dii5 l afi:^U't:*> J 3 >-> 

X^AfflirW%$n^©:l 0 0 7?®fi?£U:£^i?7^ 
^^vHU^XM?KS«*SatC^LT, *%b^«@j6 
TW«l7ftS^t?ft-5. 
[0 0 4 9] f«c**^|JS0iJ-riSy^y-h»iiLDD 
T F T ^0U(* t. o TX-f y ? CDJCSttSrlS^ 

? * tlZ> T F T « 2 10 K ES tit 3 fflUA Ji© 

^tLTT F T tC^A^Sv-'J ^ >^x/N±tC^fiKL 
fcMOSFETOil?«IffeoTfe^. $?)tCU— 
D'Tr-jPpo 1 y-S i T F TCDjft^iJS^'C'bSVi 
L. T ; t;U7TXv'j3>TFT<7)it?iJ^iggtbT i b^ 
^ffl^^X^SfttLDD TFTt^ 

«?ftt^tt^^-ed&-5. 

50 [0 0 5 0] &mz&%tVT. & 1 K^LfcS-^— h* 
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i~i2 e>M:&wj.ffii$.i--o^T®.Bji? 9cfmmz 

T. LDD TFT©«ifi. (MHfltttV-XRtfFW 
fc^fc^. f^Tl^WaMtaSt- H 1 t?H L 

dd mm \*-n<DV- v mm onm \z & v x a mixm. n 
Tab-s. &LTm&mz*<DffitfL%mBji? z. s^^e. 
ft-5*e»s« i (D±\zK/<;?=.>iftstirz£m8 1 ¥m# 

mmtLlZpo 1 y-S iB&W^fiS^tlT^-S. HOitfc: 

M4&y:HH>i«5i, #3=-**;hm*2 torn 
\z\tm-mnm<D{s.mm^«immmm*> lddi« 6 & 20 

-&«-4^^eE^nTV^. 0 2 2 {C^Lfc^^t^ 
fotSit2>&. 4<H<0LDDm«tr«(D~(a)CD«F-^^b 
&5Fv^ffi«2©±^r(Ctty-h«6»K*^ 

ity- hmm 9 a«»**jvcv»s. *fe»*« 1 \zmm 
mmm lotao ss^ntv^. jiiim&hk 1 0 tzm 

;p?&^bTiiim«® 1 3 a» h u-r >fsmc 5 \zmm.mm^ 

[0 0 5 1] @2 4«0 2 3l:SLfcX-<7f>i'S ; F 30 

©kh >m»t (ids) /y- h«m (vgs) #tt 
£*-f ^y-e£&. « 1 \z&\,±T<fc\Z7jkLtcm\z. f 

— h^JEV g s £- 6 VK^3£Lfcl§-&<Z>'J-i7*Sit« 
7. 8pATfcofc. ClO^fC^y^y-h^ljgLDD 
T F T C<fc 0 X-f y 5 1 > #m=?-<D U 

8iE^^:i|llc«i$iJT# U -^«^li^:*t'eH-r^ili^ 
M £ « W I : tt '> £ * •£> ^ K 2) L . 
[0 0 5 2] 0 2 5\Z : E—\ : 2lzMfo-t2>X-1y : ?->tf 

TFT<DHl^-1'>^ffl>JtC:fi!:«-r-5LDD®«3)^^ 40 

H3g«Si^©*ifitC-PV>T«0 2 3 (CtpLTc:^ 1 -t— H 
£|S|-T&£©T-ia7K£#B&l,T;J&-5. FiTiTCt- 

[0 0 5 3] 0 2 5 iCjpbfc^— yf>^* 

«8*£B2 6W^77<C^-T. H 1 iim— ^frTt 50 
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v>>)-?nm\z&nz*khrcmz2 7. 7 P A£is<&£ 
a<> mmxt&iitf.zm-e\zt£< u — ^ ««t«+^te < «i 

[0 0 5 4] ^K^— H 3 02 5fw*Lfc 
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